with the Persian center of origin, while according to P.M. Zhukovsky [5] its birthplace was the Central Asian Center. This hexaploid became widespread in the territory of the Fertile Crescent, i.e. from Asia Minor to the Iran-Iraq frontier and from Palestine to the Turkish Caucasus, where its domestication completed up to the II millennium BC. Here started the original evolution of the species [3] , which became the basis for its further changes [5, 6] that are ongoing till present [7, 8] , which is confirmed by modern molecular methods [6] .
The area of bread wheat expanded from the primary center of origin to the suburbs, where the recessive genes accumulated. To the north cold resistance was formed, while to the south -drought hardness [4] and springiness [9] . The long-term (hundreds of thousands of years) diffuse spread had led to the ecocentric principle and development of secondary [10, 11] , and, later, of induced and peripheral [12, 13] centers of origin of species. Indeed, on the outskirts of the area, in the numerous valleys, mountain labyrinths of the Carpathians and the Pyrenees, with contrasting climate variations, increased ultraviolet insolation, extended days, and favorable water and mineral regime, there developed the secondary morphogenetic centers of origin. Thermal phytomutations and spontaneous hybrids developed, which accumulated biotypes with modified systems of Vrn and Ppd genes, contributing to their winter character. This expanded the possibilities of using agro-climatic factors and producing high yields [14] . The latter is largely driven by the genotype-environment interaction [15] [16] [17] which unequally manifest itself under different conditions [18] . Moreover, it is much more pronounced in new varieties [19, 20] , and in the future it will be controlled and adjusted [21] . Wintering forms of bread wheat of the Carpathian origin (local Galician form, Banatka-and Taika-based varieties) emerged in the III-II millennium BC [22] , and, due to the evolutionary variability, the crops accumulated extensive genotypes which were closely linked to environmental factors and ensured crop dissemination [23) .
It is very important to engage valuable genetic sources from secondary and induced centers of origin [24] [25] [26] . In the secondary centers of origin, wheat for centuries was subjected to natural and artificial (unconscious and conscious, or systematic) selection. Species from other foci of morphogenesis penetrated here. The resulting populations were characterized by a high heterozygosity and a large number of subvarieties. Natural mutations and hybridization in the secondary foci contributed to the emergence of new transforms. These populations spread throughout Europe, and later penetrated into Russia. The proximity of Russia to the major centers of origin of the wheat had a beneficial effect on the formation of complex populations, consisting of various biological forms. For example, the Hungarian wintering variety Banatka became widespread in the southern regions of Russia and was the basis for drought-resistant Krymka varieties, tracing their origin from the X-VIII centuries BC [5, 22] . Through the Black Sea they penetrated into Turkey, and from there, acquiring the name Turkeus, into the Apennines, in Australia and North America, and also became the basis of all varieties in Central Europe.
The Banatka population gave rise to cultivated in the south-west of Ukraine (XVIII-XIX centuries) local winter populations. It had a high varietyforming ability, thereby becoming the basis of winter varieties produced by means of analytical selection, such as Ukrainka, Lesostepka 74, Lesostepka 75, Lutescens 17 (the female parent form of the Bezostaya 1 variety), as well as Zemka and Gostianum 237 (the parental forms of the drought-resistant high-quality variety Odesskaya 16) (see Fig.) . Local varieties from Western Ukraine replenished the genetic resources of the crop in Germany, Italy, and the Czech Republic [24] [25] [26] .
At the beginning of the XVIII century, the Spanish population Barletta spread along with the settlers to South America. Under new conditions, during the transition from winter to spring forms, the impact of local factors on the populations led to the elimination of poorly-adapted biotypes. New phytomutations and spontaneous hybrids with an altered genetic structure appeared which greatly expanded the range of variability. Because of transgressions, in a setting of high pathogenic load, populations tolerant to rust and Fusarium fungi stood out against the remaining ones. When a directed formative process was applied, new associations between genetic systems were created within them, which led to the emergence of high-yielding forms, adapted to local conditions. The artificial selection of the best of them (the end of XIX-beginning of the XX century) gave rise to genetically diverse varieties which became the basis of the South American selection. The intensive Vancedor and Klein Record varieties, resistant to abiotic factors, spread through the region.
From the Krymka form, in the United States [11] the Koveil and the Konred varieties were selected, as well as a hybrid produced with the participation of the latter and the Mediterranean variety Fulcaster 266287 (see Fig.) . Crossing the Argentinian variety Vancedor and the American variety Koveil allowed to produce the winter variety Yuzhnaya Ossetia (the Caucasian southern forest ecotype), which became the parent form of a strong, winter, droughtresistant cultivar Bogarnaya 56 of the dry steppe ecotype.
A local high-yielding plastic Galician population was widely used in the analytical selection and creation of breeding material in the UK, the Netherlands, Germany and Scandinavia. The participation of this population and the derivatives of high-yielding, resistant to lodging, low-quality English Squareheads allowed to release a well-known Dutch form Wilhelmina which was used as a female parent for producing the Italian variety Ibrido 21. In the latter, a local form Rieti was the initial one (♂). Crossing Rieti with the Japanese cultivar Akagomughi [27] , having the recessive genes of the short stature [28] , gave a high-yielding form Ardito common in Italy which became the basis for intensive breeding [29] . In Argentina, with the participation of the Ardito variety (♀) and a local variety Klein Record (a direct descendant of the Barleta), a short, highyielding, resistant to lodging variety Klein 33 was developed [27] , bringing together a pool of genes from seven varieties of different geographical origin, such as the Netherlands, Argentina, Italy, Japan (their basis included Barleta, a local Galician wheat, English Squareheads and Chinese dwarfish wheat).
The American winter hybrid (♀) Konred ½ Fulcaster 266287 and the Argentinian intensive variety Klein 33 (♂) participated in the creation of the Kuban' winter variety Skorospelka 2, which lacked winter hardiness and plasticity. These properties are characteristic of Lutescens 17, the variety of the same ecotype and a direct descendant of the variety Banatka in which the intensity was limited due to lodging. A combination of Lutescens 17 ½ Skorospelka 2 was initial in creating the Bezostaya 4 variety, from which, by means of recurrent selection, the Bezostaya 1 of the southern forest-steppe ecotype was produced [30] .
A successful combination of genetic associations in derivatives of Hungarian forms (Banatka), Russian forms (Krymka), local Galician, English Squareheads and Chinese short wheat made it possible to create a famous winter variety Bezostaya 1. This is mid-season, medium-grown, high-yielding, plastic, intensive variety, resistant to lodging, with high grain quality, having a high variety-forming ability. Bezostaya 1 is a male parent form of the heat and droughtresistant, winter-hardy variety Bogarnaya 56 (Pyrotrix subvariety) with high grain quality. Its female parent form was an interspecies hybrid produced by crossing the winter variety Yuzhnaya Ossetia (♀) (a direct descendant of the Barleta and Krymka forms through Argentinian and American breeding) with a triticale LV-1 (created with the participation of the Ukrainian variety Lesostepka 75, a derivative of the Banatka variety and a mixture of wheat and rye pollen) [31] . The selection of intensive cultivars involves as a parent form the winter droughtresistant and tolerant to leaf rust Priboy variety, of the steppe ecotype, which was produced with the participation of the Bezostaya 1 (♀) and Odesskaya 16 (a drought-resistant Banatka derivative) varieties. Its distinctive features include a well-developed, deep penetrating root system, resistance to Fusarium root rot [32] and a high grain quality [33] .
The Priboy variety is involved in creating intensive varieties of spring bread wheat [34] . Success was a combination, in which the male parent was a spring, mid-season, high-yielding form Strela (Milturum subvariety), a spontaneous hybrid of Swedish variety Diamant, derived from the Swedish variety Kolben, local Galician wheat and the Swedish variety Holland (selected from a local Dutch form, produced with the participation of English Squareheads and a Galician population). In cool environment, the Strela variety is capable of forming a grain resistant to pre-harvest sprouting, and may actively ripen. The variety intensity is limited due to its tall stature and a tendency to lodging with its yield exceeding 3.0 t/ha.
In a combination Priboy ½ Strela (the F 2 generation), the best plants were selected (Milturum subvariety) and reproduced for 3 years. From a segregating family, by means of recurrent selection, the 15612-13-77 line (Lutescens subvariety) was isolated which became the female parent of the spring midseason, medium stature, resistant to lodging, intensive variety Kazakhstanskaya 10 (winter-and-spring wheat). The variety possesses a well-developed, deeply penetrating root system (up to 243 cm), is tolerant to fusariosis and pre-harvest grain sprouting, is common in Central Asia and the south-east Kazakhstan, where it is cultivated in saline rice rotations. Its maximum yield (8.02 t/ha) was obtained by the autumn sowing in the irrigated field of the Przhevalsky seed-trial ground in Kirghizia (now Kyrgyzstan), in 1987. As a spring variety, it became widespread in Bashkortostan, Kurgan and Tyumen regions. It is included in the list of valuable varieties. The genealogy of Kazakhstanskaya 10 involves 39 intensive varieties, including 23 winter ones, and covers all the secondary and most of the induced centers of origin of the culture. The variety boasts a well pronounced plasticity and combining ability, it is involved in many breeding programs. As a result, from a hybrid combination Bogarnaya 56 (winter) ½ Kazakhstanskaya 10 in the F 7 generation, the Pyrotrix 365 line was selected which became the Icarus variety (Pyrotrix subvariety). The obtained variety is mid-season, intensive, medium stature, resistant to lodging, hardy to pre-harvest sprouting, with a potential yield of 6.0-7.0 t/ha [10, 20] . The presence of pubescence and dark-colored ear contribute to the accelerated passage of a milky ripeness-full ripeness phase, which is very important for the environmental conditions of Siberia and Transurals.
Hybridization with winter forms and varieties is considered of great importance for creating the intensive and highly productive breeding material of spring wheat. Meanwhile, the winter forms should be taken as the female parent ones, as they are able to transmit with a cytoplasm the genetic material that allows to form a well-developed secondary root system in the hybrids being created. It is undesirable to use vernalized seeds of winter varieties for the hybridization, as this gives rise to thermal phytomutations, which reduce the genetic value of the initial forms. When crossing winter and spring plants, it is required to combine such climatic conditions and technologies that allow both of the plants to simultaneously pass the flowering phase. This is feasible in southern Kazakh-stan (in the foothills of the Ala-Tau and in the Adler Microdistrict), as well as in the phytotron.
Intensive varieties of bread wheat have been formed for more than 150 years by selection based on the material from the secondary, induced and peripheral centers of origin, possessing a huge genetic potential for selection for adaptability. Such a selection is possible because of a discrete nature of inheritance manifestation, leading to changes in species diversity in terms of biomorphological and physiological and biochemical characteristics, and also has an evolutionary direction [6, 23] . The complete parentage of the varieties being produced allows to theoretically justify the selection of parental pairs for crossing [28, 35] , and to conduct a directed formative process and selection of genotypes of a desired ecotype. In addition, according to the law of homologous series by N.I. Vavilov (1987) and data on the crop genesis, one can plan the engagement of certain samples for the creation of the initial material to produce transgressions with a manifestation of characters, exceeding the parental forms. Cold and drought tolerance as integrated physiological parameters are controlled in spring wheat by many initial genetic systems. For example, in the setting of fierce dryfarming in the southeast Kazakhstan, cold-resistant intensive Scandinavian varieties have the same productivity as a drought-resistant variety Saratovskaya 29. This should be considered when creating new varieties with engagement of the genetic resources of drought resistance [36] [37] [38] .
A large number of forms of different ecological and geographical origin are involved in the creation of modern varieties. Crossbreedings are effective, when varieties and forms, similar in biology and morphology, but genetically different, are used as parents. Regrouping the genes of the original forms that control quantitative and qualitative traits can result in the selection of genotypes with a discretely improved manifestation in the first case, and with a systematically accumulated manifestation in the second case. Intensive modern breeding is accompanied with microevolutionary processes [8] , caused by recombinogenesis [39] , the impact from environmental factors [40, 41] , infectious load [42, 43] and the artificial selection [44, 45] , which results in the formation within the populations a limited number of high-yielding, locally adapted biotypes with a pronounced synergism. Some of them become the parents of intensive varieties. This directed process leads to the impoverishment of species due to absence of demand and loss of many individuals and varieties. Therefore, it is required to develop a program for preserving the produced hybrid material (the F 2 generation), derived in systematic breeding and genetic studies of varieties and forms with established genetic parameters, combining and variety-forming ability. In the future, this will allow for a more targeted and rapid production in the phytotron of the initial material and varieties with predetermined properties for any ecological niche. Creating the industrialbased varieties and their time-limited use will significantly reduce financial and human costs spent for the original seed growing.
Therefore, the parentage of the intensive varieties of spring bread wheat allows to justify the manifestation of biological and economically valuable traits and characteristics, and to choose parental forms for crossing, taking into account also the genetic potential of winter varieties. Crossbreedings are effective, when varieties and forms, similar in biology and morphology, but genetically different, are used as parents. Selection of genotypes with a discretely improved manifestation and a systematically accumulated manifestation of a trait are possible when regrouping the genes of the original forms that control quantitative and qualitative traits, respectively.
